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(54) ENGINE 

(57)Abstract: 

PURPOSE: To sufficiently prevent the swing or 108 piston at all times and 
reduce the frictional sliding resistance, by providing the piston with a piston 
ring and forming in the inner side wall surface a gas passageway which 



communicates the annular gas chamber with an engine combustion chamber 
when the piston is positioned in the vicinity of the top dead center. 
CONSTITUTION: Piston rings 3 to 5 are fitted over an upper portion of the 
piston disposed within a cylinder 1. The pressure receiving area of a side 9 
of the piston 2 becomes larger at the swing side-surface portion 1 6 side 
than at the swing side-surface portion 15 side. The inner side-wall surface 
10 facing the swing side-surface portion 1 6 side of the piston is formed 
with a recess 1 7 serving as a gas passageway which communicates an 
annular gas chamber 1 1 with an engine combustion chamber 8 when the 
piston 2 exists both at a top dead center position and at a position 
corresponding to approximately 1 5"* in terms of the crank angle. Thus, the 
engine becomes very simple in construction and highly durable. Further, it is 
possible to maintain the gaseous pressure introduced into the annular gas 
chamber during the reciprocating movement of the piston. 
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CM*:® 1 ] x>z^ >tmm^m^^ t:x h >±m 

mim 2 ] tf ;^ b ymm i: c © b! x v >fijMicit® 
sa@^nfcS-<D^fx h>u>ifi:cDHTa«snfci8 

S-srX|gn<3DlfXh>U>:^fS:lfXN>tc 
i8:^t. lfXh>755Ji»;S3a®iCttS"r«>lRfcStt?f/XS 
€rX>$^>j6S«ga?raa)^'^«>«xaK&. 5^y>:5^ffll 

^^a^-r2> If X h >±ffii:iui»fc5PfTrcif X h ><o 
— (D tfx h > u >y tc*f br«»PLT If X h >0>^mm 

iS^^\z. ««;^yx^SX>z:^>«R«SSJc»13'&^J;'5 

jc. i^^)>^mm\Hm\z^^^nx\f'^^mikmit(^^z 

CO ^nj&i— 31 tcfBii w X > « 
^^m\zi^mT^-y^) >^mmpm\zmm'^tvx:\^^m 

[0 0 0 1] 
[0 0 0 2] 

g[i&T?<z)v'U >y«Mf^Mt trx h >mm^<K>m<omm 
mwimi^^mr^t:!^. trxh^^wsicp-^siatw- 

[0003] 

-^«Rfrtsea»T«> ifxh>©mmd*ii:febTifx 
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fc^®-r^t"x h>cDflflMtcoratc. j88«§^3iiie>co:^yx 
JB£3&^«*m«»»x^«je]S;L/. c:<o::OxS<z>:iyx]Etcj; 
!5lfXh>fe->U>^^<Z>«lSWW«i68»38^^J-T. t!X h 

>coffifis(n?o->o >i5^fliai*iw^ If X h >mmt(Dm 

[0 0 0 4] hfi^hi^ifi^mitfnx^^^ms^^^^x 
10 \t. 9sm^is^^(oi3ysm^^7smzmxs<it^om&^ 
\±7.v>^m)^<mn\zm]t^^wt»xm^\^x^^^ 
tii. c(D<fc^>a:a«r3:fcfxh>fixT>'tt-hs-er«/a 

[0 0 0 5} :^n^\tmmM}Zj&9^XU'^tlft^(D^ 

- EKoMSf^Miw^fffii-^tfxhvcoMsaioM^Cv fi^ 

^30^6©:^XE;&t»35^n5:»X^&?^^L'. JicD>Sfx^ 
O^fXffifc J: D If X h>*5/U >i5^0«J«rtffi)^e»»)^ 

-a? fCfl|tlfcX>v?>Sii«^T«>CtJca5S. 
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[Siffi£«sti-^7t8&<z)#a] *%?Bfc:i:n«s*BaB» 

fi. X>>^>j»MSS«^*tfXh>±®{CBg^l^T 
EB^nfc»-c?[)lfX h>U >ya:2lC0»-«)fc! X h> 

u >^ic»auTEiasn^MxcDt!x h>u >^ho> 

^^erD T«r*:g< t^^^^ \Z. ^-Rtl^M-COlf X h > u 

>y«fc!xh>tca»-. \ixh>ffi±nMMm\z^mt 

30 «IBIrfc!Xh>«mi:2:<CHfXh>«Hte*fHf*->U 

i:»X(Dfc!X h>U >^y^:<OM^f«fe;^nfcSS«:^^X^ 
?£x>>?>KttaJdia**«;5fxMtt«. v'U^yffl 

[0 0 0 7] ^fc*«^jc<tntfi«fiaa«H:. ifxh^ 

Wffit deolf X h>flWiC«ffiT*VU>*^fll«rtma: 

a)MT&-^T;5^'^X>>?>l!8«feS&«^^tfX h^J: 
ffiScB«UTEB$ti:^»-(3[)fc!X h>U>^i:2l<Dai 

-©b? X h>u >^fcBtj»L-cEB*nfc»-©t:x h 

40 >U>ifi:C0WT^a^^n?ltat«:^fX^T<D5tfXJE^S 
«-r ^ If X h >{ffl®cDSJEEM«*^ fcf X h >'CD-;5<Z>» 

cDh?xh>'^j:/^^trxh>jcffiw-, tfxhv^^-h^ 

ift»{Cfi«r«ISfC«tt5tfX^&X>>^>fiSi!SB^IcaM 

[0 0 0 8] >*:3«^c:>— ::>T^iv ±3*(^X>i>>tc:felr5 
Tm-(DlfXh>U>^^t3:. x^v^VjSSJ^&ffl^^ 
50 If X h >±m Wrfw fcf X h >cq51-S® fcffiH 
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[0 0 0 9] 2f5:%e^tr^its:^xajS«, HXh>*t_h 

[0 0 10] *«?gfc;&*te«n©tfxh>U>if®TO 
«)*i»*UV»3&T, JgfcjfSKa. »=e!>t?Xh>U> 

•a-a6*^e>jitti-rs;^x&a30s$>iVii5 jc-rs, 

CO 0 1 1] 

*^s*oai5ffi!^®s5ttfcfp]5 fcseo T«f*:i:< ^^^^ ^ 

\z. x«««;^fxS^<;o:^fxffi^S«rrsfc!Xh>Ma 
ck-sfei. jfct/^-cDifxh>u>^&fcrxh>jc^ 

frtTT^^S?^*?). t!Xh>«>'U>^MgrtDStCjf^Jffi$n 
Jt:tfXM»S^rUT«A$n§^iR;tfX*<^:;^fXJEE>cf^ 

^ t trj.^. -^-uTi^x h>ii^±nj^&m(o^mm'(o 

i(r$n;^l»fcx>e^>«R3Bl^7?©««7?jtfxM^^:fru 
xm^:^xmzmx^nft:^xmt. t!Xh>*yji^ 

nx trx N >ttaai&isc ns c i: 

CO 0 1 21 £4T*»M*. Hfflfc^-«-«F*UV^fl#:« 

CO 0 1 3] *sswa:^n6:^#wiz<Rf#H«sn 
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Ciftft^W] igi5:tfBf2fc*ViT. 3/U>:5<lrtteffi« 

^nfctfXh>2<?!)±:;&lC«:lfXh>U>5r3. 4S:t^ 

5;&te^«$n-cvi§c i8iBfe:tfx*^»WU;a:V^J:5ic»fc 

X >mm^ 6 ^m^^ hx h > 2 o-l® 7 

[0 0 15] t?Xh>U>i^4tt, \dXh>W>if3R 

KIIIDl^D^ffilCD20!>:?^;^fi<;^§ci;5tCv fc!X N 
> U >if 3 lC*H^T««LTt?X h> 2 (Z)^t3MicBeS 
iSnTV^«>. i::nfcJ;»)fcfXh>'2©fllJM9i:t;xh> 
2 C0«!IM 9 JCjtjfMT-S v-U 1 (OMmfim 1 0 <h©ra 
TftoT;0^t?fc!X h>U ^^^3 i:t?X h^U >tfA. t(D 

raT?«ffi:snfc««ifxsi nrco«xjE§a«-r«t? 

X h > 2 CDMS 9 Mi&MffiWt 1 5 M J: 

[0 0 16] trx h>U>e/4(DMiffi^^gBl 2{J. 
iR«:tfXSl 1<0:<?X*JW«35^^1 2&:fl^LTlfX 
h>y >4^4 5 i©raT««;Sn«ia«^IWte»fflL. 

3E^cs^w•^nfefc^x^>u>^^^^5^4. fcfxh>uv^4 

C0ir«»S8-&#ai 2«*L.Tb!Xh>U>4f4t5 t«3!> 

iH-efflffi$n^3^«^roic:iBtiiL?fc:»x«K(c*i.iJfc3 
5t? [0 0 17] ifxh>2eo»»«rai«tti eflifcjfcifm' 

S v- U >:$^fl|grt® 1 0 }Zlt. t!X h > 2 *tJt^;^C)tt 

8s«;?fx^i 1 *xv5^>«a»a[8fcaa 

S'^5:tfXMa<E:UT0^>IHimi 7*^?^^^tXTV^So 
[0 0 18] fiSS, t!Xh>2fc:(**fil 3^/M^T3>D 

[0 0 19] c(o^'^\zm^'^n^x,>z^>x\t. 

^«cJt(HIB?l 7^:frlxTX>v>as«lS8t»R?tfXS 

40 ^:ft^. m^nm-^coz^yfm^Bxmmi^xm^L. 

rc:tfXjEK, GOB^l 7^:frL'XSgt^:jtfX^l 1 fc»A$ 
n^o i::<02»A$n;t;yxjE{rS':^^««:j?xai i<^ 
<i«*L/twH?&sttTt!xh>2j*, ■eco^!ett?T?rtfi! 
srtffil 0, mz^mmmtmi emaymm^mi ovz 
Mi.xm±^^. :^x&xmm\^mio\zMvxm±'^ 
nfcfc!x h > 2 aae)T«trifflifrgi«^€:feo 

ftttU J.'::>X2l<3!>a«»T?fc!x l-> 2 FiUfcl 3 
<0:^XS1 lCOfflf!fLfe:«;xcD«»E€:SttX. 21CDf»» 

50 ^Eitans, sRr^i ewcoifx 
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CO 0 2 01 ^vx)i7s h>2ifi±^^m(oisai&j^ 

8 t <)S:3) COT?, tf ;^ h > 2 *sJi5EjSUfi» 
[0 0 2 1] 
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wt?^se$nfcii«^fxsT?©ifxK&s*-r«>trx h 
>fiw©aKsa39«. Kx h><o-:^<ommmmc.m 

«iJo:*-Tr:*:s < i^a-s J: 5 c ©tf x h > u 

^^f^Strxh^tRtt, t!Xh>jS«Jb5g;^fiftc<&B-r 
«IKl::iR:K:i!fX%«x>$^>jee»«SlrM9$««:?X9 

*3a;ll^a:&»5W^14f::«n&t)®iL.ST-€-©±. t 
Xh>©ffiaSif'P. «!K*xat;:»A^fnfc3!fXESi» 

mi] 4:»ll©8=3£ b V>— Af»:M©-ffiRlrBfflieaH*r 

[02] miKm-r-mmm^mmxib^. 
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